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(54) Title I METHOD OF TRANSFORMING MONOCOTYLEDON 

(54) fflRO&lfc *«Effl%o«seft3?K 
(57) Abstract 

A method of transforming monocotyledon which necessitates only a short period from the transformation to the generation 
of a plant body as compared with the conventional methods, thus reducing the frequency of occurence of mutants, and can be 
generally applied to the plant for which any system of regenerating the plant body from the protoplast has not been established, 
and in which the material to be used can be readily prepared. The method comprises transforming cultured tissues of a monocoty- 
ledon under or after dedifferentiation with a bacterium of the genus Agrobacterium containing desired genes. 
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*ijifu>yy3-;i/S (PEGS) > ^-f^^*^om*«fti«)ftT 
$3$rT?#fflB&Igt-7A:£: BS it * c t iz <fc y d n a &ffl ffirt i^A U )39tC& a* 

StftL f#tl-f *lc3IA£*lT^.S (Toriyama R. et al. r 1988; Bio/Technol. 6 
: 1072-1074, Shimamoto R. et al., 1989; Nature 338:274-276, Rhodes C. A. 
etal., 1989; Science 240:204-207). L**L**<e>, C©*&(4» 1) h 

zrv^h±^(Dm^n^im^rix^zm^m^(D^mm^mx'h^, 2) 
inswap**, 3) «fisi«iiai*«ftjfflfl:i-«©T. *tiiz&5*&itmm<DmBufi 

— i/H >&£Ria&&l8Ifil5Lfc#o (Zhang W. et al., 1988; Theor. Appl. Gene 
t. 76:835-840, Datta S.R. et al., 1990: Bio/Technol. 8:736-740) . 
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tto^ZimLtz?-* (±4 ^(Gordon-Kara W. J. et al. f 1990; Plant Cell 
2:603-618, Fromm M. E. et al., 1990; Bio/Techno 1. 8:833-839, Christou P. 
et al.. 1991; Bio/Technol. 9:957-962) 
fCfiO^tUlt 1) a?. Ei:DNAco^#^«(To P fer R. et al., 

1989; Plant Cell 1:133-139, Ledoux L. et al., 1974 Nature 249:17-21) . 
2) atA©»I (Luo and Wu 1988; Plant Mol. Biol. Rep. 6:165-), 3) 
UsKV-Affi (CabocheM. 1990; Physiol. Plant. 79:173-176, Gad A. E. et 
al.. 1990:177-183)&tf4) v-< * u 4 > *; x 9 *, a (Neuhaus G. et al., 

1987; Theor. Appl. Genet. 75:30-36)#fc5a«. ^H6sg|flD«&^. &m&. ft 

flW^^Cibii, WI®CI^4L4vv^^T^5 (DeCleeneM. 
1976; Bot. Rev. 42:389-466). 

7^nA^fy^i;j; 5WiWTO|:iLT|i77A _^ (By 
tebier B. et al., 1987: Proc. Natl. Acad. Sci. USA:84:5345-5349), -£LT 
+ A (Dioscorea bulbifera) (Schaferw, et al., 1987; Nature 327: 529-532) X 

t^^il^nt^ (Potrykus I. 1990; Bio/Technol. 8:535-543) . 

Grimsley et al, 1987: Nature 325: 177-179(±7 A? y- y * ACT - D N 
A^lzK^nn^XhU-^^U* (Maize streak virus) CDDNAfcJf 
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LfcB##*ftt>i§f< (Grimsley et al., 1988; Bio/Technol. 6:185-189), &%ktz 
IJT^O/^f'J-JAC^X^ K©virC»e?#&£T*3Cfcfc^Lfc (Gr 
imsley et al., Mol. Gen. Genet. 217:309-316). 
Gould J. et al. (1991; Plant Physiol. 95:426-434) (i h V =E □ n S/OMM 

Mooney P.A. et al., (1991; Plant Cell, Tissue, Organ Culture 25:209-21 
8){±, 7^^f'J 9Afeffl^T^(0Eli*^-v-f ^^ffiJa&Jte^cD^A 

Jfitt i: S*> *i* # ;P * £<Jf Si L zcDftfrxfrbo ffiyafc<DU*k l± T: g 

Raineri et al. (1990; Bio/Technol. 8:33-38) (t-f ^fflEJBfcfiFtottfcft 
» 5SS9fitt07^BA^fy9AA28 1 (pTiBo542) *^*©8Sll:fiIL 

ttttae? t g u sae? ^ » a l ^ ^ K^oy^n/^f^A^^ 

£#;u*T-(JG u s afi-f o»m*«B«> btitztK WRlS&MllsZftz z t l±x 
y •> i» t_ j: a$ae-?*SAa««*rt&-e* s c £ £*^?t z>w gz^tmnx £x ^ a 
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'&X'£ Zffi&ZTxLT^Ztifg^M^ (Potrykus I. 1990; Bio/Technol. 8:5 
35-543) . 

*iT^fcv*#«|. Wxlf h9 : EPriS/Uii§*BT?£&^. ifi^ _h3£<D<fc -5 <- 
% ^^□^{cttLTIi. ^fi^l»J8Srffi^S-i:*JS*^iiT^S (Gould 
J. etal., 1991). L^U ^5l8t5<W<ffl^ilL > *g£ 
SI »1" S - l± j&-f L * ^ T- fit «: V \ 

m izM l xbnm® \zmr?z zwe% % <* 6 izm ^z>ttu<Dwmm% w 
^mm^5<D^MU^m & mm? zzux&z. 

ts-r&w & l fejes. mmmoizmm. tyrant rv*j*m 
mm * m ^xmwib izm ^mxm^ * % ^tiMt z^t&xzzzi: 

T?lr*&sa«. laj£«)i:fe»J«tAS*ifc*fefc(i*vxjSiN. Ltf>U *%mxii 

z^x\zm^hnx^K^m^\zif^mx^Ltzi3mx7 <fujs^ t x ) 
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kptok2 3 2<Dmm*mz*tm-ehz>. 

*» W t J: 0 J^HteSl S ix S (±, «r t IR^ S *i * * © T? t± 4: 

lZ t> jgffi nflg T? tb *> . 

M-TS c i: \z «fc «J tL-sm^T?, *;i/xa^MTO<M$ ftSSwOT 
^<Dm®$i&fflffiWnt:'Stii%i&T-%mtZ>Z\£lz£ Ufffctt-Sifr^Rtf* 
T?fcoT*>«fc<. ixll ESS, *&E. re»;Rtfifta#<Dfc<J!)fc 



WO 94/00977 PCT/JP93/00925 

-6- 

TEfcTCfcy* $I*.l£N 6 igifc (Chu C.C. 1987; Proc. Symp. Plant Tissue Cu 
lture, Science Press Peking, PP.43-50)<D±®a8«8&JI&tffc? 2 ^ >Mlz 2 m 
g/1 2, 4-D, 1 g/1 fl-SUy®. 30g/li/ 3 i. 2g/iy;l/5 
4 r-£SsiflL*:igiS£.tfL Sigife (Linsmaier, E. f and Skoog, F. 1965; Physi 
ol. Plant 18:100-127) <DteVk&RV\£# 100mg/l *1f 

7 0 Omg/ 1 zfuvy. 1. 5mg/l 2, 4-D. 20g/lJ/ai 4 2 
. 3 g/1 ffr^H bZ&MLtztgm^ZH^ZZt&VZZ. fcofcfc, Jem 

effl ^ b n s 7 ^ □ a ^ f v Aiiiii. ««t *)m*m&Vd(o% 

£ftT^3*©£ffl^ 3 z *it><D*><Z)<7)# < ttAgro 

bacterium tumefaciens &3fSCOT i KO ^-f ;i/ U>X$li|c (vir <pM^) 

K^i-fip&U fa^M&S-^fiJ: »J T i K«f»tin vivo_T?.}fASn-5t) 

<DT?&-5. :£II3£t!B3a t>(±. Agrobacteriuin tumefaciens A281fc^ 

■5 5fe^JSft<0. ^iS&^#gg#>TiiJ^$c (Hood E.E. et al., 1984; Bio/Te 
chnol. 2:702-709, Hood E.E. et al., 1986; J. Bacteriol. 168:1283-1290, K 
omari T. et al., 1986; J. Bacteriol. 166:88-94, Jin S. et al., 1987; J. 
Bacteriol. 169:4417-4425, Komari T. 1989; Plant Science 60:223-229 ATCC3 
7394) C^iftST i zf^XS. KpTiBo542 (Jin S. et al., 1987: J. 
Bacteriol. 169:4417-4425) ©F* )VV (vir fflR) 6*©DNA«« 

*-J tW&Z.hi>t$>Z>) fc@§!fcLjfc (ftm¥4-2 2 2 5 2 7 . -<D«fc? 

Z.<h&^tL7*—A—K<{1ry—'<9*—<nm}L LTPT0K162 (Wra¥4-2 2 
2 5 2 7f, R*Hftft&B8$-5 0 4 8 6 9 5KSf$ttP Afi^ 0 7/8 5 4, 8 
4 4-t) fc^tfa;: a. *<D«5S£fc@l li^t. 3(0^57.^ Kl±. % 



WO 94/00977 



PCT/JP93/00925 



-7- 

fllgfRt Hgrobacterium tumefaciens t$X'i%M"S&X*& £pT0K154 £V$l£ixZ>7° 
K (T i zf5K$ K**6B»S*i>b^*P©pGA472'3 r 5^$ K£pVCK101 i: 

K) (ipTiBo542£D«>V ;H/>^^S*^Ki:^ □ — >{b$nt^ 
£±1315. 2*D-"<-X(DKpnl$TJt (virB, virG, virC&atfi^ 
*&A,£%0!)-e&*. ZCDPT0K154 fc|±, T««©2o©%#B8fli:*©ISl::J}i. 
^3£fi£® liSIA L <fc -5 1. 1 & t&B* fclt*tv-{ >y y iSttiSe^ S ill 
fe'J. COMli, ^lg»t-^AL«fc-9^TSite?* s pTiBo542(D'>V;l'b> 

sp 

HPT GOV'TS/ >»&itfi^- 

NPT *^-V-f S/^fiKffiae^ 
TC xh^^-f^U^S^ftite^ 
IG -f >r-D>GUSSt£^ 
BR T - D N A ^— S2#I 

B L T — D N A ^— 

virB, C, G 3tiIf7^^f'JfAA2 8lS^(Ovi ri^ 
O R I C o l E 1 <0&$g6ate& 
COS 5Ay7r-^OC0S»ffl 

H ft!IIB»&H i n d III gpfi: 

PT0R162 *ST?^J$©ffiII»aJ(fl[€:i$ot,(D(±» If(Dit^^D-^> 

0" ©#i£-T? ttffigtf) D N A £ T M ft tig A1" 5 ^ 1 L % £5 T tt V x 3 
^(D<t ^^c^fo-Hli, Agrobacterium tumefaci ens SUBS f^3 (Din vivo 
3fit'OffiHfflft7L (Herrera-Estrella L. et al., 1983; EMBO J. 2:987-995, II 
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orsch R.H. etal., 1984; Science 223:496-498) ZfflmtZ z £ iz J: 'J . g#J 
£>DNA£pT0K162 CiAtiCi^jgtiS. ffc:b*>, pT 
0K162 fc Agrobacterium tumefaciens CiALTfc^T, dCOfll-c? btC^rMD 
NA?:^ALfepBR322fcl5¥(itLS-7°7 7,§ K (§B&©:/5*$ Kfc^fc) £®A 
T£. PT0K162 <7)DNAIH± P BR322i:ffiH«:aJ^* s *-SOT, pBR322^^(i^g 
mWffl*ftLtz®.*&Z.{z& »JpT0K162 ^ £ icfc*. P BR322<i P T 

0K162 »J Agro-bacterium tumefaciens tfr-e&jglitTS'fr t^T 5 zcDJ:? 

*ffi*Ji**l*;ttai (pT0K162::pBR322 &8#£lr*-5) nt f Agrobacteriu 

jn tumefaciens *t»-C£#t"5 w f IT. PT0K162 hpBR322If Sift 

©*ti-?*iJ-^«J6cfffe (3£M&<§0 tov%TSai-*itf, pT0Kl62:: P BR32 
2 jgj^ffi£;j"'3'<E> Agrobacterium tumefaciens £#<5 CI £. frl: % $6(1, pT 
0K162 fc^f S Agrobacterium tumefaciens iZ&WLOzf? X ^ K£3lALT$f^ 
L^Z^ pBR322g§ag#<DSl&V-;&--t LT(± V h 5 > *tK V> T n 7 (De 
Greve H.H. etal., 1981; Plasmid 6:235-248)6*0*^ 
3£g^ (SP) #ffittT^5c: Lfc. ft^T, TT{i/?rM<D}a£WpB 

R322(-^D->^fcSnT^4^lc(4. S Pit£^£^«:/ 5 X ^ K(-#Ai"*x 
If. Agrobacterium tumefaciens ?3<D|g|lS$x. (" «fc «J . pT0K162 ©Tfgl£t-flr 
M<Dw.fc?S:mA?2>Z£ti*-CZ2>. £ fc*©«&0©£(zH:. pBR322fi&£>DN 
Ai: S Pjte-fj^fciSj&SftS^yU K&fflSLTfe^T, C*ifcflrS©»fc 

^^HAts^fxbns. -om. T««©aEisiBB5!i*?£ffl-fntr, ftn 
#nz, ptori62 ±cfc^T. s/^Kttjae^-fcSfaciae^^si^flOT 
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tefc&ST^a^xU *AJR»»fc LTli. ftHlR^S tt&<r^ Agroba 
cterium tumefaciens L < ^ 1^3 Z. £ ;6*T? £ <E>. 

^5X5 Kfr Agrobacterium tumefaciens ^©7 7u )%0 -f- y 9 AJUftBlj dig 

A-rsS^tt«e*SSicJ;yfi : '5ci:*«T*, Mill M(D=&£$t¥& (Ditt 
a G. et al. t 1980; Proc. Natl. Acad. Sci. USA 77:7347-7351) {".fcUfroz 

Z(Z)«t"5CLTlBKS*i5T^PAi'xy f^JglBStli, P T0K162 

-5. i os ~i oiiaie/misaEcDaiasjKfOT^nA^yfAjii 
© jg mm* izTrn^trvv jxmmm % m l t^#^s ^ * ^ ^ t- * *j 

^<Bo»*^<OiJfftlS«:tf *>1* ttgSMEfiS CASTS d £ 2><T£ 3. 
its d £ t «t 'J c £ 3. 
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9 

13 Hi§#f iz Wife £ ft -5 o Tr l± & v n . 
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(i) jzo&m 

(ii) ESL E«#;i/* 

■< *<D%®m*?k 7 0%x*;-;wr 1 %MMtf 'J -)Al:3 

OMililtS^C^TllLtt, 2N6 0#igife (N 6 tf 
tT^5>5i(Chu C.C. 1978; Proc. Symp. Plant Tissue Culture, Science Pres 
s Peking, pp. 43-50) , 1 s/ 1 *1f 4 >»®» 2mg/l 2,4-D, 30g/li/ 

(iii) M« 

^*<£^S^£JLfaro;£?£-e83#Lfcm. l/2N6Mli ( l/2fio 
N6©ig«fil&^tlg, N 6 lg/l#1f^®t 2 0 

g/lS'Hfik 2 g/ 1 f)Vv-< b) CgEfcU ig^3 H&©#ifl3&>£>. ffl$g# 
S»£^fr2~3mm(D«£^UtaU *m*:L*:. 

(iv) «j«fflsa, 

(iii) <D3ETS£T?^fcaffl«((:^e,a^fi©jfcffiaJ&5~l Omm«J»JfflLT*f 
ifttL/i. wnfe©«lfiS:2N6@ffm± , T?SSl2 3aiai&SILT^fe*;U 

(v) 

y'gg&.tfAAtr* ^>M(Toriyama and Hinata 1985; Plant Science 41:179-183. 
MSfttil (Murashige and Skoog 1962; Physiol. Plant. 15:473-497) , 0. 
5g/l *f$;B. lmg/l 2,4-D . -0.2 mg/l*-f 0.1 mg/12;^b 

«J>, 2 0 g/ 1 S/h8) K&U 2 5TC, UlTlfl 2 0 r pmT?fifitSI 
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(2) Ti^57Ut (/w^y-^**-) 

;W S/>StafeJa^ (HPT) -D-^;l/£ n^— tf (G 
US) S££^£T i K0T -D NA$M A, OT(D7 7X^ 

(i) P IG121 Hm:tiv<D;fr*5-tfm£^<Df! W>hO>£^frGUSSt£-?£ 
^AV^-x^y ns?-ll OBftfl:S£Jfflk pp. 123-132) , £*M*^ **fft«fc 

(ii) pTOK2 3 2 : 

1 . > hD>GUSMA-f S/l'fitnUtaG^flDf ^ — p TO 

K 2 2 9^(D©A 

Tn lto*to7s*9*Jv4i/v?mtiL : &&fr±'ktsZ lalBrH- (2. 5 k 
b) HW-fell:J;'J«^tlfl:U ZilZ P UC 1 9 (73 S ma I fflffiH 

TOK107 (5. 2kb) pTOKl 07SEcoRI, Hindll 

I X^V^J v-f S/>J£t/iCttJftfi : fS:-g-t?2. 5kbi^tpGA4 

8 2fl)Ec oR I, H i ndlll Rf# (2. 7kb) iijggU X><^;7^ 
^>^Jni&ite^i:H i ndlll , Hp a Igpfi^tlpTOKl 7 0 (5. 2 
kb) ifttz. 

3 5 Syn^-^-CtvOA^ 5— £©£l -f >hn>i:GU Sitter £ji 
^LM^-pIG221 (Ohta S. et al., 1990; Plant Cell Physiol. 31 
: 805-813, UttK) % E c o R I X* by -g£gtfc«fc 

*J*$££¥?ffl:LH i ndlll y>#- (pCAAGCTTG ; 
K4 6 6 0 P) *mXLfr. 3 5 S ^B^-^-Rtf-f > h n >GU S £^fr[#r 
/t^H i n d 1 1 1 (" <fc U tjO U tfi 3 5 S ?U S/>&Ja 

f4ite^5r^L/c-7 0 5 7.$ KpGL2 (J. Paszkowski, Friedrich Mieocher 
Institute i'JAf) £>H i ndlll gpffitJ$A L p G L 2 - I G (7. 6 kb 
) fcf&fc. pGL2li P DH51 (Pietrazak et al., 1986; Nucleic Ac 

ids Research 14:5857-5868) ^nv ^>JgJftft3fi£^(Gritz L. and Da 
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vis J. 1983; Gene 25:179-188) ALttWffeS. pTOK170£Hp 
a imMLT'&ZntzmK* pGL 2- I G<DP v uIIBf^- (5. 2kb) fcjg 
j§LpTOK2 2 9 ( 1 0. lkb) 
2) X-A-/Wt'J- ^*-pTOK 1 6 2^<DWX 

jUj-V—^V * — tz.&mK&7ya/*97-\) V AA 2 8 1 fi*tf)v i r B, 
vi rC, v i r G?t£^&^ALT#/i*— A— ;WtU- — pTOK 
1 6 2^£>@fti££^ (/W^Dv*^>ffiSM§tft£*, bn>GUSiI£ 

^ KpBR3 2 2l;ft*-rsaJffife«fOOT?. X^^f^-f^X 

■3\ -f>hO>GUSJte-f tifc^^X^ KSrpTOK232i:Pf^ 
(H1#J&) . 

(3) f±7^a;^f'j «> A 

T-DNA ««&g!f|»'L/tSr*, LBA4404£EHA101£fc*£A*7-y7*:LT«J8 
Lfc. LBA4404(i^;l/^-y5X^ K ( virfg«&S5±fc?g-eJf o) PAL4404* 
^rT&jg^Tr&'J. American Type Culture Colletion <k «J A^Rfli£"T:£>-5 (A 
TCC 3 7349). EHA101{i^;W<-^ 5 * ^ K<D viMg#3&«5fc«BCte7 ^ 
O^^f U 9 AA28l63fn?£>«J, Hood E. E. et al. 1986A><b A^RffgT:&<5. 

(2) ^^M^/bS^w/w^-'j—^^^-^ -*it»2a^(DT^p/^xy * 

^n^^^U9Ati«A-r**ffifctilH®0=m^«l^ (DittaG. et al. 1980 
; Proc. Natl. Acad. Sci. USA 77:7347-7351) IZ <fc -o it. 

LBA4404(pT0K232) 

LBA4404(pIG121Hn») 

EHA101 (pIG121Hm) 

(4) T^nA^f AWMi 

/W i/>(50 jig/ml) t*^-v-fS/>(50 jig/ml) =fc^t?AB^%( Dr 
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lica K. A. and Rado C. I. 1974; Proc. Natl Acad. Sci. USA 71:3677-3681) 
±T3~10BR3iggL/c7^oA?>y 9 AOn S£5T-;&>t £ U , g 

jEAAJgjfe (m&<Dkki%mz&^X. Z/am*0.2M Vfra— x £0. 2M£g?3| U 
T-b hi/U >rf>£ 100/kM gsijlh pH5.2)CS»L, ®^g£3~5xl09 j&Uflg 

(5) 

tt«ffl*Sfe««*T%»ft. ±^©7^DA^f>J * 3 ~10#|fi! 

ssit. ^mmmt ioo/m 7-feh^u>n*>, iog/i 

X, 20g /l*aSfc£fcN6S3H#JS«i(l/2 N6 ±11111, N6ftfi&£. N6 
tf* ^ V^, Chu C. C. 1978, AA7S V»(Toriyana and Hinata 1985), 1 g / 1 
#-*f^y&, 0.2 oig/1 NAA, 1.0 mg/l#^ 3b/1^t>7^ b) (-. E 

ffi***fc£©*©te<DiSaiffl3$l±7-fe hS/U>n*>, ?>n-x, S^a^S:^ 

, 250 mg/1 fc7**^>i*£^t?«®*Ti£8>U mm&Oil7* 

(6) GUSgteoHME^S: 

ft#S$lia3iaft, ffiSS&O.lX Triton X-100 fe^tJO.l MUi/KfiSfffl (P 
H6.8)(rg»U 3 7rt-l^Mt/;. U >K8«8tt?7 ^n^x'J •> A 
£&#I&£L*:&, 0.1 mM 5-7D=£-4-^na-3-'f>KU;l'-/?- 
D-^a>i (X-gluc) &tf2 0%^t^>'- < rt/S:^t/Ui/»iR«»S:SSiQLfc 

(7) ^s^mbs, im<Dm& 
(i) gi!&;$ 

5 ariT^D/^f'j v^tPift%mLtzmTm'&z25Q og/i-t.^^-^^^A 
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$tl N 6 S 3 JgifeT- 2 MUgiSil L . £fi L fclfJI HOmg/lA^n 
(ii) EM 

3 BE9^#ig«L£E^£ 2 5 Omg/1 -fe 7 * * A Sr^tf 2 N 6 igi&T 1 
SSIfflJgiiLfcft. 50mg/lM ^"OV-f 2/>=fe^t? 2N 6S%T?JgHfcifea 

(iii) (ESS***) 

3 HR3£#*&gLfcigg3&»fc, 2 5 Omg/ l ir:7;d-*3=-S/A£-£t? 2N6 
*SJfiT? HF«bfct, [^igitM£5 Omg/1 /W^nv^:>>£-£fc2 
N 6 igifcT* 3 MTOSI L T;n -f v-f S/ >&m&<D*gltM & jl& Ltz ( 1 ft 
SSi) ^f>*ifcffifn:ttfflSSfeSf>(zS Omg/1 v 2/ > N 6 

- 1 2igifc (N6«a N6 fcr*$>31L 2 g/1 ^if * yg^ 0.2 mg/1 2 
,4-D, 0.5 mg/1 6 B A, 5mg/l ABA, 3 0 g / 1 V )^ h — ;K 20 

g/1 2/ aH. 2 g/ 1 y;b5-f H -e2~3aiSlg^L (2&g.£) . CICDfg 
Jfe±"eif$gLJfe;&;i/>.& 0, 2 0, 5 0 m g/ 1 ^"n v^f 
4»N6S3C^Lfc. «W0»|±iT2 5Omg/lt 

(iv) M^HM 

5 BF^MiLfelSMfi^ 2 5 Omg/ 1 t7 * * ^i/A^^tj 2 N 6 
igifeT' lMr<3ig§iLfc&. 5 0 m g/ 1 /W v -< y 2 N 6 igifcTjg 

(8) ^Ki^&1ftft(cfel*3©A»fc^©fiBS 
^5^&&1g:ft<D®^S: 7 Omg/I/W^p-e-f 2/>&-g-t?4 0 Ofg/ft-v-f ^KlP 

2 5 , CT'lO0Flj{iaU A-f ^□V-f S/>»Sitt«:HiE 
Life. JgK«^&ffitt©ffi^fc:g.2 0fi^Jo»ffiU «&3 3araft©Sf^t» 

(9) ^if>ffiKJ:3&A3Ifr?<D#«r 

ffl©3fe. E©3fe©J&5S«K&#3fttoir*T, /N8&t>©:frffi (Komari et al 
1989; Theoretical and Applied Genetics 77:547-552) (-t£i^ D N A 



WO94/00977 



PCT/JP93/0092S 



U ttffiLfcDNAir#JR$JgHindm&&JlU H PT&fc^fc Z^n-yt U 

fi : f*-&t?HindinBr^©5Sli < 5.5 Kb t&U. d©$M*g<DT-DNA©ft 
gPcDHindmiM h^b L sK- *'-gE?I]©*$8*T'©DN AfI^(Dg$ |±, $j 5.4 
Kb T'&S (SI) . fcfc\. Iftf^&Uo ^T(±Molecular Cloning (Sambrook 
et al. 1989; Cold Spring Harbor Laboratory Press ) (CiafSto^Sfclc^T 

USfiltt, ;\-f iro v-f i/>iSitto#|Bfi:S 2fi«:^SKL, P38fc#-8c(- 
<fc UiMf^flrfefrofc. 

( 10) -f *-e©««*m©3i^ (c J; <5i&£^A» lt£ G U S 

mm 

yyuwrvvj* &%.*mwm<M!m i-&fc*zmxtz>zn i^m-c $> a 
piGi2iHm (±m) tmxitzW*^ *&mR<Dft(Dm*(DM%&iztiimL. 

D/^f'J^AEHAlOl (pIG121Hm) T-^B| LfcS^tfcfc, £ f& < 

■t? g u s <D%mmu a titz . 9Bmim& tmt s w & & s-r sm® ©n-s- t a 
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i mfflrwm* ^ «t z> g u sm^^m ism. ■. n vm 





GUS +offi»/MM (%) 






mm 




0/3 0 (0) 


1 0 9/1 57 (6 9) 


+ + + 




0/2 0 (0) 


0/3 0 (0) 






0/3 0 (0) 


24/115 (21) 




ESS 


0/5 0 (0) 


8/8 9 (9) 


+ 




0/1 4 1 (0) 


3 1 2/39 5 (7 9) 


+ -f + 




0/2 3 2 (0) 


6 1/247 (25) 


+ + 



+ : 1%JBTK ++ : 1-10%. +++ : 1 0%&± 
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9 9 1). fit±0:ii»b, *S«FS[aoGUS»fi^©*3SSJ§Si:Lfc«^ 
ttffi©iiflli«Stf)?,tifc (£2) . £fcggi3*ifcfilHBli. GUSit£^£-$ 

-fctt^fitJtaiSftS. d*it>tf>::i:;&xb, Gould et al. (1991) lz£*)&& 

fc, Raineri et al. (1990) ©#8jt-ft^ «teottfcE«fc£ij^£ LTJS 

Sad***. T^A^f'J^a^ieM^^^ BWMfctt 
fig * fc (±K5Mb3SS [z $» * 1? * 3 £ iBIRf £ ft S . 
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ME 


mm 
mm. 


0/ 20 (0) 
0/ 30 (0) 
0/ 50 (0) 
0/2 5 0 (0) 


0/ 77 (0) 
0/128 (0) 
1 6 9/7 4 3 (2 3) 
2 2/2 5 4 ( 9) 



< 12) -f * 0 SM \z <fc 6 Jt£^2» A$ vn (&#JgSt& {i felUGUS fsm) 
£ (Mikami and Kinoshita 1988: Plant Cell Tissue Organ Cult. 12:311-314) 

, T^oA^f'J'JAtLTIiEHAl 0 1 (pIG121Hm) RtFL B A 4 4 0 4 ( 
P IG121Hm) feJBl^fc. 

3^t*yci±cii«l:yffi^*TfGUSStti«S«>6*ifc (£3) . tot, E 
HA10 1 (pIG121Hm) &3^t±LBA4404 (pIG121Hm) £ffl^£*§£Kii 
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LBA4404(pIC121Hm) 


EHA101(pIG121Hm) 


LBA4404(pIOK232) 




1 


6 7/7 0 (9 6) 


7 8/8 7 (9 0) 


6 4/6 6 (9 7) 




2 


7 2/8 6 (8 4) 


6 8/7 3 (9 3) 


82/82 (1 00) 




1 


4 6/1 35 (34) 


43/1 1 6 (37) 


1 24/1 3 1 (95) 




2 


28/1 07 (2 6) 


81/14 3 (5 7) 


1 0 2/1 03 (99) 
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( 13) T 7u A? x U S «t * Jte^ »A»*©3tv^ lc fe It 

EHA10 1 (pIC121Ha) liA^-^fX^ Ki:Wli7^DA^f 'J 
AA2 8 1©vi rl^!&^. LBA4404 (pIG121Hm) lil^iDv i r$I 
i^fc^o. — LBA44 04 (pT0K232) t±^;W^~y 7 7. $ KO v i r ffii& 
(±ii»ST***<, A-f^-y-^^^-tS ! g3p|JStt7^P^^7 5 -U^AA2 8 1 
£>vi r^©— ©©jtfi-f Z<D/*J j- U — £ — tepTOK 

162 a»£>3R&Lfc ! bfl)T?, LBA4404 (pT0K162) ^{^CDffilr*^ 
feSi©fflS|jEi:*l»atgi&Tii5^i?»5CtelfefeRriei:Lfc (Saito Y. et al., l 
992; Theor. A PP l. Genet. 83:679-683). Z(D£?iz. SfiJSSttOv i r«JS£© 

*. fit 5fe3S®ttOv i ritfi : ftiiLTM*S±ffi©3a3S07^nA^ 
T'^A^ffl^T. GUSSfi : 3F©»3St:B51-S^AS6^%tt«!Lfc. fci>\ & 

Mt(Dv i rf«SJ$fc4^LBA4 4 0'4 (pIGI21Hm) -e=bMS«£* 

a^W5X$ KtSI^JgftOv i r^oEHA l 0 1 ( P IG121Hm 

i r^oLBA4404 (pT0K232)^t±n * y |gfiS(- g 5 % 

Ja±<DSaaTGUSSf£*SB«)6nfc (S3) . GU SSft&ax-r^ti 

**l©ffl»T©#fe««©ffi8t£B8LTU:. LBA44 04 (pT0K232)-C^t>A 

±«fcR|i;3o©Bra&JB^T, £©3fc, =>$/ fc* y ©Eg 
Jl/X©tfJ3a*t-HLTttLBA44 04 (pT0K232)*«StiiS < . Jgft&^UXCD 

aa*(cB8t*i&araiiMi±K«)bn<e*>-3fc (sh) . lba4404 ( P igi 

21Ha) &3^tiEHA10 1 (pIGl21Hm) ©2o©Jg3&Tli, ^Jfe^(i®<, $ 
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-ftU-^^-ca^IttOvi ritfi^O-gP^^oLB A4 4 0 4 (pTOK 
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4 7^^^'^T'J'?AC[)@^©iiV^ic < fc5JgTO^5^)^<Dja^,^ (gat***) 







*'n v-f •> yjSfiitt* *>x#/*SI* (%) 










LBA4404(plG121HnO 


EHA101(pIG121Hm) 


LBA4404(pT0K232) 




1 


9 1/338 (27) 


1 39/30 1 (46) 


1 69/305 (5 5) 




2 


59/42 1 (1 4) 


66/425 (1 6) 


1 1 0/3 6 0 (3 1) 




3 




1 0/5 2 1 ( 2) 


1 74/644 (27) 




4 




20/349 ( 6) 


1 00/349 (29) 




1 


6/269 ( 2) 




6 5/2 8 3 (2 3) 
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-St. ff^MbffloigJfcN 6 S 3 ^Tp i> > £ Ssjja L 

^^l-S&W^itiQL/i (g?5. *6. *7) . &*>\ 7^DA^iJ9AT? 
£ L tz G U S fgtt £ fc^lMifl: liJgSlggSfl: i: t> ia* . 

(si : mv>%) 







GUSitfe^(D%^ 










&& 


i 


2 6 


2 5 


1 


0 


2 


8 


7 


1 


0 
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GUSB§{£ 


LBA4404(pIG121Hm) 


3 


1 


1 


EHA101(pIG121Hm) 


2 0 


1 7 


1 0 


LBA4404(pTOR232) 


2 0 


1 5 


1 2 



S7 /W ^C7^S/l/fiStttAA/^6SMLfcti«tfett*GUS 





















GU S»tt 


LBA4404(pIG121Hm) 


l 9 


5 


3 


EHA101(pIG121Hm) 


l l 


4 


i 


LBA4404(pT0K232) 


1 9 


1 1 


1 1 
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(16) JgJtfifftffO^FKttfeJitfffl-flitt 

(1 7) Jg«telft^ftfeJ:lf»1l:^tfe»s»Aafi?0»3Si:^«f 
®5C(Elfe(*:©4:DNASrHindni-e«;WfLfcDNA»fK-H»LT, HPT££^£ 

^fc (S8, £9) . KpT0K232 ©#T-l±H P TSt£^ fc^fcHindlllBr 

#t± 5.5 Kb •e*5<0C»U ttWLfc-r^T(O^Kfegifl:{-(±, ® 6 Kb &± 

^P©»3i%B«>e>*ifc. £<©&&Ttt/W^n^-f*/;/g0tfe, GUSSt£^ 

©ft" ©»5tteifc^fcl-2feJ:tf3-2fcfc 4 #8Jfc*&2H*«±©$A3ft£ 
■■?©#&M£WSftS#, «>-!f:/»«r©*§*fc2 if*il:I^LTv>fc. 
<D2-l©JgJtfc&ffl#*ett. 2:2e-©gA&£*©#&£5tBL/^ d(D 
■5*>©-#©A>Kli 5 Kb J:UiE^»rtfT?&y, T-DNA^i^T?i 
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/n- > K#&m £ ft, a^SOS&fcffitt fci&fc LT ^ Sli: ftfc 

; 2n£— ©atAiSe^ £f$o3&K 1 6 c Co^Tt. GUSittfc<ttfA-f ^ 

LT^fc^ut ra-o^feft*fcia^fi^jatigft<Djte^**ja*a*ft/tc. 

IBIS©** ft, ^i/^KDffiffiUc^oT. ftfti:«fiLfc:i:&Stt 
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^8 V1fyMffilz£ZMKUt&ftl-&Vzmxmfc*<D3E-$Li3l:xf 





















# m 




0 


6 0 


0 


2 0 


1 - 2 


2 


3 0 


0 


1 9 


i 


2- 1 


2 * 


6 4 


2 6 


1 3 


5 


3-2 


2 


5 9 


1 


1 9 


1 
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GUSM 




stut l-L- 


Bite 




*f m 


— 


o 


6 0 


o 


9 0 


1 


i 


4 6 


2 6 


1 5 


*j 


2 a 


2 


3 3 


1 8 


X o 


c; 
«j 


2 b 


2 


3 1 


g 


1 5 

X o 


o 


3 


2 


2 9 


1 0 


1 6 

X VJ 


Q 
o 


4 a 


3 


2 2 


2 1 


1 3 

X KJ 


7 


4 b 


3 


4 8 


1 1 


X KJ 


Q 
O 


5 a 


3 


2 6 


1 3 


1 7 


3 


5 b 


3 


3 6 


1 4 


1 7 


3 


5 c 


3 


24 


9 


1 7 


2 


6 


2 


4 7 


1 3 






7 


1 


5 6 


2 0 


1 4 


5 


8 


4 


45 


2 2 






9 


1 


5 2 


1 8 


1 8 


2 


1 0 


4 


5 3 


1 0 






1 1 


2 


7 5 


1 5 


1 8 


2 


1 2 


3 


44 


7 


1 4 


6 


1 3 a 


2 


3 3 


1 8 


1 5 


5 


1 3 b 


2 


3 2 


8 


1 3 


7 
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9 (m%) 











GUSM 










1 4 a 


1 


7 2 


2 0 


1 5 


5 


1 4 b 


1 


2 6 


1 4 


1 0 


1 0 


1 5 




2 2 


7 


1 2 


8 


1 6 a 


2 


3 1 


1 0 


1 5 


2 


1 6 b 


2 


3 2 


8 


1 4 


3 


16c* 


2 


6 9 


24 


1 3 


7 


1 7 


6 


8 9 


4 1 






1 8 a * 


1 


3 5 


5 


1 5 


5 


1 8 b 


1 


7 0 


2 0 


1 0 


1 0 


1 9 


2 


4 7 


1 3 







(1) h9€D3j/ai 

h ^nnS/,g.§A188, Fl (A188 x Black Mexican Sweet), Fl (A188 x B73Ht) 
. Fl (B73Ht x A188), Fl P3732 S^fcLTlSLfc. A188, Black Mexican 

sweet, m]\t(D^?n(D&gnm&m&*m%£m^WM9iffifrh. P3732 

(2) &&&&&im<Dmm 

. MBItKT 3 LS@ftf£j& (Linsmaier and Skoog .fctfkf* 
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* >M ; Linsmaier, E. and Skoog, F. 1965: Physiol. Plant 18: 100-127, 10 
0 mg/l#-»f$yiL 700 ■g/l^ny>. 20g/lS/ag|, 2.3 g/1 >f)V="< V) lz 
gffcLfc. 25*C, B&&TT?4BIHlJ&il8L m^L^HSSt^W^^Sktm^^t) 
mo A x 0.3 «ii(Offl«i«:«J»JtfJL«T©IIKt^KLfc. 

(3) *&E63fc;*>;l/XCDpISI 

*J»Efe L S D 1 . 5 (Linsmaier and Skoog ©*8«88£fe J: If* 4 > 

100mg/l rtlf^ygL 700mg/l 7*n'JX 1.5mg/l 2,4-D . 20g/l > 3 H. 
2.3g/Ur;l/5-r r-) Ct^Lfc. 3MigH&. ^jS£ftfcE«fi*;&;u*fcJBl 

(4) T^DA^f'J 9A®Kl£ 

i:iL/:7^n;^f'Jf A©M©^. LBA4404( P T0K232)fc «fctfEH 
A101(pIG121Hm)£fflWc. 

(5) 7^P^^fy)«MS 

A-f iTDv-f S/i/ (50 mg/1 ) (50 iig/l ) fc^tfABJgttLhT? 

3~1 OHF»lfc7^D^^fy«)AOnDr-^e^t^ttU, llJfe 
Ml C^LfctfjEAASSSstfiSL^ M^3~5X 1 09 fflfl&/ni 1 tgig 

(6) £6£3£&ffl!3^<DJ8«. 

0^«Lfc. g^illt, 100 ftM7"fehS"J Vrf>. 20 g/ 1 5>a«N 1 
0 g/1 $OU3 — *&-£tMfcIELSHflrtSj6 (Linsmaier and Skoog <D&&&& 
Miirashige and Skoog <£>fcT2 ^ ; Murashige, T. and Skoog, F. 1962; Phys 
iol. Plant. 15:473-497. 0.1 mg/1 fs>(^>. 1.0 mg/1 l!4?$.JM. 2.3 
g/1 ^>7^h) 25°C. JiWTT?2~3 BR3«fSlLfc. 250 

mg/ 1 -b "7 * * 3r S> A £ ^t?«®*T?iJfej* L . ^l?gg(D-fe 7*^^^£^tfLS 

(7) jj)\,X^(D&m. &m&fc 

7*h*U^:*>fc£fc2N6Hfl:J&J8Hi&*SL, 2 5°C, 3 BKIftE 
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SUSrfcZJjcofc. * (D'&jifr *£250mg/l -fe 7 * 9 * i/ A £ -^t?MM*T-j5t^- 
U I^BlCQir?* £^Afc«fctf30ing/l/W J^D7-f ^>5r-g-ijL S D 1 . 5 

(8) GUS?Sf£©Si3SE*?Sfe 

tf^^Xtro^TSIJfiM 1 tf)#&-ir%£o*£GU SStt&SiafEL*:. 

(9) ^l!«^(DJge^A 

Gould bCDgx£ (Gould J., et al. 1991; Plant Physiol. 95:426-434) His 

MJ&<D 7fUA{7f-V V A® ^EHA101( P IG121Hm) £ J£g| L ll&H L . 

. L*»U ^Oft^«l«:l6ltfctl«j#T?GUSJgtt&8l3!ELfci:w5, GUSit 
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10 f9=ed3 ymm%m^<D&fc?Bx 











GUS 8fL©#6*i;fc 


mm 


mm 




fifths 




i 


2 4 


g 


2 


0 


2 


1 6 


8 


6 


0 


3 


1 7 


1 3 


5 


0 


4 


1 4 


l 


0 


0 


5 


4 5 


1 4 


7 


0 


6 


3 2 


1 4 


8 


0 


7 


3 0 


7 


1 


0 



ftS&gli^-f ft* P 3 7 3 2 



( 1 0) h^ : En3i/(DS I @fc«tU ; #fc^mH«t-55tfe-?^;A^<D^^ 
ttaLfcv^"fnofiS^*iSSS"eGUSJte : f-©fSm* J *^ixfc. EHA1 0 

1 (pIG121Hm), L B A 4 4 0 4 ( P T0K232) <D@^T*(D^fc^fg3E£&^<D|t(±E 
»6*u5c*»-afc (&1 0) . &I*;VXl:^f5GUSMg|ifiO^^$t 1 0 

9 9AC/Wt'M^-p I Gl 2 1 Hmfeil/p TOK2 3 2liGUS 

TiftbntGus sae^ ©f&aii, r ? a a 9 t- v *j a n <t u Si^«-ejae? 

HMfcT? ft a. zft«b(D3>A^ hT?c^{OjgJteS5*;u^i±Lupo 

tto hOlSWi (Lupotto, E. and Lusardi, M. C. 1988; Haydica XXXI 1 1 : 163-17 
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7 ) H«fc ySdHfcRrtBTr&S. 



on Si 




GUS+©#;bx»/«yi3tj;l>x» (%) 


A188 


i 


32/35 


(91) 


A188 


i 


34/34 


(100) 


A188XBMS 


i 


41/49 


(84) 


A188XB73 


i 


35/42 


(83) 


A188 


2 


39/40 


(98) 


A188 


2 


40/40 


(100) 


A188XBMS 


2 


38/40 


(95) 


A188XB73 


2 


31/40 


(78) 


B73 XA188 


2 


29/35 


(83) 



BHS: Black Mexican Sweet 
0& l:EHA101(plG121Hra), 2:LBA4404(pT0R232) 
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2. mm^mmm^ %®m®X'hzm#i%im®(Dj}&. 

□ ;^f U 9i*JlftfIl!'Tr&oT, Agrobacterium tumefaciens CDT i K 
pT i B o 5 4 2<D?V;Ul^*^6*<DDNA^#£^fr:7 5;*. § K£¥A 

u /c 7 ^ □ a ? x u $ Aiait-i -sfiM 1 4 ^ l 4 ti^ i m izmmnfi 

6. tufEDNAJift#£^t>7 5;^ K(±pT0K162 Xit*(DMBftX* hZ>m 

7. BtffST^P A^-r U # AflSSftli. Agrobacterium tumefaciens T&<5lf 
1 L 6 CD<^-f 1 fef2$5<D#fe. 

8. M&&mkWi-m^z7?nMTV9i*mim<Dm&&&i oe ~i o 
i o. iMa®&$&»&^ft&&cft8Lfc& K^^3ae*fc(±iK^bttJ» 

L 1 1 <D<^"f *12^ 1 ^|(i|2^<o^. 

1 3. ««iiajl»**iE1S&fift&S4rsffi*«:^T5lfljlS-e*Sffl^l 



WO94/00977 



PCT/JP93/00925 



-36" 

L 1 2<ZH*1-*ld*l^-fB«5<0*f£6. 



WO 94/00977 



1/1 



PCT/JP93/00925 




INTERNATIONAL SEARCH REPORT 



International application No. 

PCT/JP93/00925 



A CLASSIFICATION OF SUBJECT MATTER 

Int. CI 5 A01H1/00 

According to International Patent Classification (IPC) or to both national classification and IPC 



B. FIELDS SEARCHED 



Mini mum documentation searched (classification system followed by classification symbols) 



Int. CI" 



A01H1/00 



Documentation searched other than minimum documentation to the extent that such documents arc included in the fields searched 



Electronic data base consulted during the international search (name of data base and, where practicable, search terms used) 

JICST Science technology Document File, BIOSIS PRE VIEWS 



C. DOCUMENTS CONSIDERED TO BE RELEVANT 



Category* 



Citation of document, with indication, where appropriate, of the relevant passages 



Relevant to claim No. 



D. M. Raineri et al. , Biotechnology, Vol- 8, 
No. l f p. 33-38 (1990) 

E. Jarchow, Proc. Natl, Acad. Sci. USA, Vol. 88 
p. 10426-10430 (1991) 

BIO INDUSTRY, Vol. 8, No. 6, p. 365-373 
(1991) , particularly refer to left column, 
page 371 

Vito S. Polito et al. , Plant Cell Reports, 
Vol. 8, No. 4, p. 219-221 



1-13 
1-13 
1-13 

1-13 



Further documents are listed in the continuation of Box C. | | See patent family annex. 



* Special categories of cited documents: 

M A" documcat defining the general state of the art which is not oo aside red 
to be of particular relevaace 

"E" earlier document but published oo or after the interna a oael filing date 

M L" documcat which may throw doubts oo priority daim(s) or which is 

cited to establish the publication date of another citation or other 

special reason (as specified) 

"O" document referring to an oral disclosure, use, exhibition or other 
means 

"P" document published prior to the international filing date but later than 
the priority date claimed 



*T" later document published after the international filing dateor priority 
date and not in coo Diet with the application but cited to understand 
the principle or theory underlying the invention 

"X" document of particular relevance; the claimed invention cannot be 
considered novel or cannot be considered to involve an inventive 
step when the document is taken alooe 

**Y" document of particular relevance; the claimed invention cannot be 
considered to involve an inventive step when the documcat is 
combined withooeormorc other such documents, such combination 
being obvious to a person skilled in the art 

**&" document member of the same patent family 



Date of the actual completion of the international search 
September 8, 1993 (08. 09. 93) 


Date of mailing of the international search report 

September 28, 1993 (28. 09. 93) 


Name and mailing address of the ISA/ 

Japanese Patent Office 

Facsimile No. 


Authorized officer 
Telephone No. 



@ R « 3E « 

a. *"H©R-r«5m<!>#s (nis&m^ (ipo) 
IntCZ, 1 A01H1/00 



HBsasR*^- PCT/JP 93/00925 



BH£€-lTofcfi(l«K» (HIS«fSF»SR (IPC) ) 

Int. C^ 5 AO 1H1/0.0 



JICST»^a«S:»7 r-f BIOSIS PRE VIEWS 







lff$cDti£li0$ff- 


Y 


D. M. Rainari et. al. , Biotechnology, Vol. 8, 
No. 1, p. 33-38(1990) 


1-13 


Y 


E. Jarchow, Proc. Nat 1, Acad. Scl. USA, Vol. 8 8, 
p. 10426-1 0 430(1991) 


1-13 


Y 


BIO INDUSTRY, Vol. 8. No. 6, p. 3 6 5-3 7 3 

(i99i), ftKn3 7 i&m&m 


1-13 



0 8. 0 9. 93 



<s.TTs.s3 



a *ai#w : /f (isa/jp) 

KffiS^ 1 0 0 



2 B 

I 



8 5 0 2 

I I I 



0 3 - 3 5 8 1 -.1 1 0 1 



3 2 3 6 



85tPCT/I SA/2 1 0 (S5 2^-^) < 1 9 9 2*£7M) 



m m 3E n £ 



■|-BTOBW*-g PCT/JP 9 3/Q Q 9 



Vito S. Polito at, al. , Plant Cell Raports , 
Vol. 8 , No. 4 , p. 2 19-221 



1 3 



fciSPCT/i SA/2 1 0 (Jfi2^->><3t*£) (1 9 9 2*7/1) 



